MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30BAHNM S POCCUMCKOM ®EJEPAITN
denepanbHOE TOCYAapCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICIIETO 00pa30BaHUs
«TONBATTUHCKNNA TOCYTAPCTBEHHBIA YHUBEPCUTET»

51.0.03.02

(uHOeKc OuCYuniuHbol)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Bricmiasg MmaTemaTuka 2

(HaumeHo8aHUe OUCYUNIUHBL)

10 HANPABJICHUIO TIOJTOTOBKU
08.03.01 CtpoutenbcTBo

HaIpaBJIEeHHOCTH (TIPOdUIIH)
TennoraszocHaOKeHHE U BEHTUIISIINS

dopma 00ydeHHS: OUHas
I'onx mabopa: 2021
Oo6mas Tpynoemkocts: 5 3E

Pacnpene.ﬂeﬂne YacoB JUCHUIIMHBI ITO ceMeCTpamM

CemecTtp 2

®opma KOHTPOJIS 3auér Hroro
Buj zanaruii
Jlexun 34 34
Jlaboparopnbie
[IpakTrueckue 34 34
IIpoMexyTouHas aTTecTalusl 0,25 0,25
KonrakTHas pabora 68,25 68,25
CamocrosiTenbHas paboTa 111,75 111,75
KonTposb
HToro 180 180




Pabouyto mporpaMmy cocTaBui:
no1eHT, k.11.H. Ky3nerosa O.A.

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeil mporpaMMbl TUCIUILITHHBL:

OtcyrcTBYyeT

Penensent

(dodicHocmy, yueHoe 38anue, cmenensb, Pamunus 1.0.)

Pabouas nporpamma AUCHUIUIMHEL cocTaBieHa Ha ocHoBaHud @I'OC BO u yueOHoro miana
HarpaBJIeHUs OATOTOBKU
08.03.01 CtpoutenscTBO

Cpok aeiicTBus padoueii nporpaMmMbl JMcUMILIAHBI 10 «30» aBrycra 2025 r.

COI''TACOBAHO

PykxoBoaguTens neHTpa
LleHTp MHXKEHEPHOTO 000PYI0BAHUS

« _» 20 T. H.A. Jlyukun
(noonucs) (U.0. Damunus)
VTBEPXJIEHO

Ha 3acenannu kadenpsr
Bricmias MaTeMaTHKa U MaTeMaTUu4ecKkoe 0Opa3oBaHue

(mpotokou 3acemanust Ne 2 ot «09» centsiops 2020 r.).



1. Ilean ocBOEHUNA TUCHUILIHHBI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJICHUE COBPEMEHHBIM ammnapaToM MaTeMaTHUKH s
JAIbHENIIET0 UCIOJB30BaHUs B IPYTUX O0JIACTAX €CTECTBEHHOHAYYHOTO 3HAHUS W JUCIHUIUIMHAX
€CTECTBEHHOTO COJICpIKAaHMsI, MPUOOPETEHHE TEOPEeTUYECKUX 3HAHUM 10 OCHOBHBIM pa3ieiiaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHHUI0O W TPUMEHEHHI0O MaTeMaTHYeCKUX METOJO0B B
po(heCCHOHANLHOM JIeATETHHOCTH, K CAMOCTOSITEIIbBHOMY HM3yYEHHUIO TEX pa3/elioB MaTEMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaTHCS TOMOJHUTEILHO B MPAKTUYECKOM U HCCIENOBATENbCKON pabote;
dbopMUpOBaHHE  MAaTEMaTUYECKOTO, JIOTUYECKOTO W  aNTOPUTMHUYECKOTO  MBIIUICHUS U
MaTeMaTU4YeCKOl KyJIbTyphl OakaiaBpa.

2. Mecto nucuumiaunbl B cTpykrype OITIOIT BO

JIMCIunIMHbl M TPaKTUKH, HAa OCBOCHUHM KOTOPBIX Oas3upyercs JaHHas JUCIUTIINHA!
"BreIciiag Marematuka 1".

I[I/ICI_[I/IHJII/IHBI W IPaKTUKH, I KOTOPBIX OCBOCHUC ,Z[aHHOI\/'I JUCHUITIINHBI H€O6XO,Z[I/IMO KaK
npeamectpyroniee: "Boiciias matemaruka 3", "duzuka", "Mexanuka".

3. Ilnanupyemble pe3yJbTaThl 00y4eHHsI

(Ko 1 HAMMEHOBAHUE)

(K01 1 HANMEHOBAHUE)

®opmupyemMble HNuauxaropsl
KOHTPOJIHpYeMble AOCTHIKEHHUSA IInanupyemsble pe3yJbTaThl
KOMITEeTEHIIU U KOMITeTeH U o0y4eHuUs

OIIK-1. Cnocoben
pemiaTth 3a1a4n
npo¢eCcCuOHATBHON
JesITeIbHOCTH Ha OCHOBE
WCTIOJIH30BaHUS
TEOPETUYECKUX U
MPAaKTUYECKUX OCHOB
€CTECCTBCHHbBIX U
TEXHUYECKHUX HAYK, a
TaK)Ke MaTeMaTHIECKOTO
amrmapara

OIIK-1.6 Pemenue
WH)XCHEPHBIX 3a/1a4 C
MTOMOIIBI0 MATEMATHIECKOTO
amnmnapara BeKTOPHOH
anreOpbl, aHATUTHICCKOH
TeOMETPHUU U
MaTEeMaTHYECKOTO aHAIH3a

3HaTh: OCHOBHBIE IIOHATUS TUHEHHON
Y BEKTOPHOH anreOpsl,
AHAIMTHYECKON TeOMETPHHU, METOIbI
MaTEeMaTHYECKOT0 aHAJIN3a U
MOJICTTMPOBAHMSI, HEOOXOUMBIE IS
uACHTUUKAINH, HOPMYITHPOBAHUS
U peneHns npodheccnoHANTBHBIX
3a71a4 MPOMBIIIIJICHHOTO U
I'PaKTAHCKOTO CTPOUTENHCTBA

YMeTh: BBISBIISITh
€CTECTBEHHOHAYYHYIO CYIIHOCTh
TEXHUYECKHUX U TEXHOJIOTUIECKUX
po6sieM U TpoeCcCHOHATTBHBIX
3a/1a4, MPUBJICKATH JUISl UX PEUICHUS
COOTBETCTBYIOIIMA MaTEMATHYECKUI
anmapaT IPOMBIIUICHHOTO
IPaXIaHCKOTO CTPOUTENIHCTBA

Bnaners: HaBbIKAMM HCITOIb30BAHUS
OCHOBHBIX 3aKOHOB M METOJIOB
BBICILIEHl MaTEeMaTHKH,
MaTeMaTHU4eCKOT0 MOJICTUPOBAHUS
TUTSL UASHTH(UKAIINY,
(hopMyTUpPOBaHUS U PEIICHUS
npodeccHoHABHBIX 331a49
MIPOMBIIIJICHHOTO M TPAXKIaHCKOTO
CTPOUTENHCTBA




dopmMupyembie U
KOHTPOJINpYyeMble
KOMIIETeHI[HH
(ko1 1 HAUMEHOBAHME)

HNuaukaropsl
JOCTHKEHHS
KOMIeTeH it
(KO M1 HANMEHOBAHUE)

IlnannpyemMble pe3yabTaThl
o0y4eHust

OIIK-1.7 Pemenue
YPaBHEHUH, ONTMCHIBAKOLIUX
OCHOBHBIC (pH3UUECKHE
MPOLIECCHI, C IPUMEHEHUEM
METOJIOB JUHENHON
anreOpsl 1
MaTeMaTHYECKOro aHaJIn3a

3HaTh: OCHOBHBIC ypaBHEHUS,
OIHMCHIBAIOIINE OCHOBHBIE
(hbU3UYECKHe TTPOIIECCHI, C
IIPUMEHEHUEM METOJ0B JIMHEHHOU
anreOpsl 1 MaTEMaTUYECKOTO
aHaJIM3a, He0OXOUMBIE IS
uaeHTuduKanuu, GopMyIupOBaHUS
U perieHus mpodeCcCUOHATHHBIX
3aJ1a4 MPOMBIIIJIEHHOTO U
IPaXTaHCKOTO CTPOUTEIHCTBA

YMeTh: IPUMEHSTH METOIBI
JUHEWHOW anreOpsl U
MaTeMaTHIeCKOT0 aHaIN3a IIPH
pelIeHNH YPaBHEHH, OMTUCHIBAIOIINX
OCHOBHBIE (PH3MUYECKHE TTPOIECCHI

BJIa,Z[GTBI HaBbIKaMH HCIIOJIB30BAaHUS
3JIEMEHTOB JINTHEHHOU anreOphl U
MaTeMaTUYeCKoro aHajiusa npu
pElIeHNH ypaBHEHUH, OMUCHIBAIOIINX
OCHOBHBIE (DU3UYECKHE MPOLIECCHI

OIIK-1.8 O6paboTka
pacyeTHBIX U
OKCIICPUMCHTAJIbHBIX
JAHHBIX BEPOSITHOCTHO-
CTaTUCTUYCCKUMHU
METOIaMU

3HaTh: OCHOBHBIE CIIOCOOBI
UHTEPHpPETAUU TOTYIEHHBIX
pe3yabTaTOB; OCHOBHEIC
MaTeMaTHYeCKUEe MOAEIH MPUHSITUS
pEIlIeHHIT; MATEeMAaTUIECKUE METOIbI U
npreMbl 00pabOTKH KOJIMYECTBEHHOM
uHpopmarun

VYMetb: 00pabaTbIBaTh U
MHTEPIIPETUPOBATH TTOJTyYCHHBIC
PE3YIbTATHI C UCIIOJIL30BAHUEM
BEPOSITHOCTHO-CTATUCTHYECKUX
METOJI0B

BJ'IaI[eTBZ MaTeMaTU4YCCKHUMU U
KOJINMYCCTBCHHBIMU METOJaMH
PEIICHNA THITIOBBIX 3a1a4

OIIK-1.9 Pemenue
HUHXEHEPHO-
TE€OMETPHUUYECKUX 3a7a4
rpaguYecKuMu criocodamu

3HaTh: OCHOBHBIE CIIOCOOBI pEIICHUS
WH)XCHEPHO-TEOMETPUIECKUX 3a/1a4
rpaduyecKuMu cnocodbamu

YMeTh: IPUMEHSATh METO/IbI PEIICHUS
WH)XCHEPHO-TEOMETPUIECKUX 3a/1a4
rpaduyecKuMu cnocodbamu

BnaneTs: HaBBIKAMH UCTIOJB30BAHHS
rpadUyECcCKuX CIIOCOOOB PEIICHUS
WH)XCHEPHO-TEOMETPUIECKUX 3a]1a4




4. CTpyKTYypa M coaeprKaHue TUCHUIINHbI

®opMbI TEKYyLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopyas (pa3aen) | y4eOHOM . Cemectp bannel | UaTepakTus, 4.
paGoTHI (y4eOHoii paboThI) q. (HauMeHOBaHHUe
OLIEHOYHOI0 CPeACTBA)
Monayins 5. Jlex 1 3agauu, IPUBOIAIINE K TOHATHIO 2 2 -
JluddepenunanbHbIe IIPOU3BOJHOMN, IIpaBUIIa
MCUNCIICHHS nuddepeHnrpoBanns GyHKITUN
(byHKITNHY OTHON
[EPEMEHHOMN
Monayins 5. Cp [Tpou3BoaHbIC PYHKITNI SBHOM, 2 28 -
JluddepenunanbHbIe HESIBHOM, 3a/1aHHOM NTapaMeTPUYECKH.
MCUUCIICHHS Huddepennman, npudInKeHHBIC
(byHKITIHM OTHON Bbluncienus. [Ipasuiia Jlonurans.
[epeMEHHOMN
Monayins 5. IIp 1 Haxosxnenne npon3BoiHON QyHKITNH, 2 2 -
JluddepenunanbHbIe 3a/laHHBIX SIBHO, HESBHO,
CUUCTICHUS napamerpuuecku. Jlorapudmuueckoe
(byHKITNHY OTHON muddepeHIpoBaHNE
[epeMEHHOMN
Monyns 5. Jlek 2 [Tonsitue muddepennnana GyHKIum. 2 2 -
JluddepenunanbHbIe [Ipon3BoiHbIE BBICIINX MOPSIAKOB.
MCUMCIICHHS Juddepennuanbl BEICIIUX TOPSIKOB.
(byHKUIMU OHOM
[epeMEHHOMN
Monayins 5. IIp 2 Haxoxnenue BTOpoii U BhIIIIE 2 2 -
JluddepenunanbHbIe IPOM3BOIHBIX (PYHKIUH, 3aJaHHBIX SBHO,
CUUCTICHUS HESIBHO, TapaMeTPUUECKH.

(byHKUIMU OHOM

[epeMEHHOMN




®opMbI TEKYyILLIET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3nen) | yueOHOM . Cemectp bannel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) q. (HauMeHOBaHHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 5. Jlek 3 [Tpumenenue nuddepenmnuana k 2 2 -
JluddepenunanbHbIe npuOIMKEHHBIM BbIuucieHusM. [TpaBuia
MCUMCIICHUS Jlonurasns.
(byHKUIMU OHOM
MepeMEHHOMN
Monyns 5. IIp 3 Brruucnenue GyHKIuil ¢ moMOIIbIO 2 2 -
uddepennmanpabie nuddepennman. Beraucienne npeaenos,
VCUHCIICHUS UCTIONB3YS MpaBuiia Jlonmurans.
(byHKIIMM OTHON
[IEPEMEHHOMN
Monayins 5. Jlex 4 UccnenoBanue GyHKIMN MpU TOMOIIH 2 2 -
JluddepenunanbHbIe IIPOU3BOIHOM.
MCUMCIICHUS
(byHKUIMU OHOM
[epeMEHHOMN
Mopyns 5. IIp 4 KonTponpnas pabota 1 mo Teme 2 2 25 - KonTponpHas padora 1
Iuddepennmanpabie "ud pepeHnranbHbIe UCYUCICHUS M0 TeMe
MCUHMCIICHUS ¢GyHKIMU OHOM nepeMeHHon" "uddepenunanbubie
(b YHKIIMH OJTHOM MCUYNCIICHUS ()YHKITUN
[IEPEMEHHOMN 0JIHOH mepeMeHHOoN"
Mopyns 6. Jlek 5 [Tonsitue @HII. YacTHble TpOU3BOAHBIE 2 2 -
DyHKIIUN u auddepeHnnanbl mepBoro MopsaKa
HECKOJIBKUX
MepPEeMEHHBIX
Mopyns 6. Cp DYHKIUY HECKOJIIBKUX IEPEMEHHBIX. 2 28 -
DyHKIIUN [TpousBoaubIe U MU PEepeHITHAIL.
HECKOJIbKUX [TpuGnuxEHHBIC BHIYNCICHUS.

MMCPEMCHHBIX

KacarenpHast 1 HOpMab.




®opMbI TEKYyILLIET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopyas (pa3gen) | y4eOHOM . Cemectp bannel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) q. (HauMeHOBaHHUe
OLIEHOYHOI0 CPeACTBA)
Monayinsb 6. IIp 5 YacTHble TPOU3BOAHBIE U 2 2 -
DOyHKIIUN Qg depeHImab IepBOro NopsiaKa.
HECKOJIbKUX HuddepennmpoBanne HESIBHOM
[1EPEMEHHBIX byHKIMN.
Monyis 6. Jlex 6 ITpouzBonHbie U 1udhepeHIabI 2 2 -
DyHKIUU BbICIINX MOpsiakoB OHII
HECKOJIBKUX
MEePEMEHHBIX
Monyis 6. Ilp 6 IIpousBoausie Beicux nopsaxkos GHII. 2 2 -
DyHKIIUN [Tpumenenue nomHoro nuddepeHmana K
HECKOJIBKUX NpUOIKEHHBIM BBIYHCIICHUSM
MepPEeMEHHBIX
Monyis 6. Jlex 7 KacarenbHas i10CKOCTh U HOpMAab K 2 2 -
DyHKIUU noBepxHoctu. Jkctpemym OHII,
HECKOJIBKUX HEOOXO/IUMBIE M JOCTATOYHbIE YCIOBHUSL.
MepPEeMEHHBIX
Mopyns 6. Ip 7 KonTpomnbHas pabota 2 o Teme 2 2 25 - KonTponbnas padota 2
DyHKIUU "®YHKIIUHA HECKOJIBKUX MEPEMEHHBIX " 1o TeMe "D yHKIuu
HECKOJIBKUX HECKOJIBKUX
[MepEMEHHBIX MepeMEeHHBIX"
Mopyns 7. Jlek 8 [lonsiTHE HEONIPENEIEHHOIO HHTErpaIa. 2 2 -
HeonpeneneHnublii HenocpencrBeHHOE HHTETPUPOBAHUE.

MHTETpall.

HHuTterpupoBanue 1no 4actsim




®opMbI TEKYyILLIET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3nen) | yueOHOM . Cemectp bannel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) q. (HauMeHOBaHHUe
OLIEHOYHOI0 CPeACTBA)
Monayns 7. IIp 8 Brruncnenne HeonpeaenEéHHbIX 2 2 -
Heonpenenennsiit WHTErPajJoB METOAOM
MHTErpaJl. HEIOCPEICTBEHHOI0 UHTETPUPOBAHUS U
METOJIOM MOABENECHUS MO]T
nuddepenmman
Monyns 7. Jlex 9 HHuTterpupoBanue panroHaIbHBIX 2 2 -
HeonpeneneHnubrit byHKIMA 1 1podeit
MHTETpaJl.
Monayns 7. Cp Heonpenenennsiii nHTErpaii. MeTo b1 2 27,75 -
Heonpenenennslii UHTETPUPOBAHMUSL.
MHTErpaJl.
Monayns 7. IIp 9 Brruncnenne HeonpeaenEéHHbIX 2 2 -
Heonpenenennsiit WHTErPajoB METOAOM IOJICTAHOBKU U
MHTErpaJl. METO/I0M MHTETPUPOBAHHUS 110 YACTIM
Monyns 7. Jlex 10 HHuTterpupoBanne TPUTOHOMETPUYECKUX 2 2 -
HeonpeneneHnubrit GyHKIHA.
MHTETpaJl.
Monayns 7. IIp 10 Brruncnenne HeonpeaenEHHbIX 2 2 -
Heonpenenennslii UHTETPAIOB OT PAallMOHAIbHBIX U
MHTErpaJl. TPUTOHOMETPUUECKHUX (YHKITHI
Monyns 7. Jlex 11 HHuTterpupoBanue uppanuoHalIbHbIX 2 2 -
HeonpeneneHubrit byHKIHMA
MHTETpaJl.
Monyns 7. IIp 11 Brluncnenue HeonpeaeneHHbIX 2 2 -
HeonpeneneHublii MHTETPaJIoOB OT UPPALMOHATBHBIX

MHTETpall.

byHKIUI




®opMbI TEKYyILLIET0

MHTETpal

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopyas (pa3gen) | y4eOHOM . Cemectp bannel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) q. (HauMeHOBaHHUe
OLIEHOYHOI0 CPeACTBA)
Monayns 7. Jlek 12 MeTo1bl THTErpUPOBAHHUS 2 2 -
Heonpenenennsiit
MHTErpaJL.
Monyns 7. Ip 12 KoHnTtposbHas padota 3 o Teme 2 2 25 - KonTtposibHas padorta 3
Heonpenenennslii "Heonpenenénuslii nuTerpan” 10 TEME
MHTETpall. "Heonpenenéuusiit
Monayins 8. Jlex 13 [ToHsiTHE OIIpEeAEIEHHOTO NHTETpara. 2 2 -
OnpeeneHHbIIn ®opmyna Hetotona-JleitOnuma.
MHTETrpal NHuTerpupoBanmne noacTaHOBKOIM,
MHTETPUPOBAHUE 110 YACTAM
Monayins 8. Cp Brruncnenune onpeneneHHbIX 2 28 -
OnpeeneHHbIIn UHTErpajioB. MeTo bl UHTETPUPOBAHUS
MHTErpajl
Monayins 8. Ip 13 Brruncnenune onpenaeneHHbIX 2 2 -
OnpeeneHHbII UHTErpajioB. MeTo1 3aMeHbl IEpEMEHHON
MHTErpal Y METOJI UHTETPUPOBAHMS 110 YACTSAM B
OIpECIEHHOM MHTErpae
Monyis 8. Jlex 14 I'eomeTpuyeckue NpuIOKEeHUs 2 2 -
OnpeieneHHbIN onpeAesIEHHOrO UHTErpala
MHTErpa
Monyis 8. Ilp 14 Beruncnenue mionanay KpuBOJIMHEUHON 2 2 -
OnpeieneHHbIN Tpanenuu, o0beMa Teja BpalleHHs C
MHTETpal MOMOUIBIO ONPEAEIEHHOT0 NHTErpajia
Monayins 8. Jlek 15 du3nYeCcKre TPUIOKEHUS 2 2 -
OnpeeneHHbIin OIpEECIIEHHOr0 UHTErpajia




Bun

®opMbI TEKYyILLIET0

. HanmeHoBaHMe TeM 3aHATHI Oobem, KOHTPOJIA
Mopnyas (pa3nen) | yueOHOM . Cemectp bannel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) q. (HauMeHOBaHHUe
OLIEHOYHOI0 CPeACTBA)
Monayins 8. IIp 15 Brruucnenne paboTsl mepeMEHHOMN CHITHI, 2 2 -
OrnpenesieHHbIN JABJICHUS ra3a U KUJIKOCTH U APYTUX
MHTETpal (bu3nYeCKUX BEIIMYHH C TOMOIIbIO
ONpEIETICHHOTO UHTErpaja

Monyis 8. Jlex 16 Hecob6cTBeHHBIE HHTETPAIIBI 2 2 -
OnpeieneHHbIN
MHTErpa
Monyns 8. IIp 16 UccnenoBanue Ha CXOQUMOCTD 2 2 -
OnpeieneHHbIN HecoOcTBeHHBIX nHTerpaioB I u 11 pona.
MHTErpa
Monyis 8. Jlex 17 Hrorosoe noBTopeHue 2 2 -
OnpeieneHHbIN
MHTErpa
Mopyns 8. Ip 17 KonTponbHas pabota 4 o Teme 2 2 25 - KonTpomnbnas pabora 4
OnpeieneHHbIN "OnpeneneHHblil uHTErpan" o TeMe "OnpeneneHHbId
MHTErpall uHTEerpan”

Tect Hrorosoe tectuposanue yepe3 LT 2 2 100 - TectupoBanue

ITA [IpomexyTouHas aTTectanus (3a4€T MO 2 0,25 -

HAKOIUTEIbHOMY PEUTHHTY)
Hroro: 180 100

Cxema pacueTra HTOroBoro 0ajja
(Cymma 6aiisioB 1o BceM y4eOHBIM MEpPONPUATUSIM, IPETYCMOTPEHHBIM B Kypce + pe3yibTaThl HTOTOBOI'O TECTUPOBaHMS), pa3AenéHHas Ha 2.



5. O6pa3oBare/ibHbIE TEXHOJIOTHH

B nucuunimune "Briciias MmaTeMaTuka 2" UCHOIb3YIOTCS:

TEXHOJIOTHSI MOAYJIBHOTO U OJIOYHO-MOIYJIBHOTO 00y4YeHUs (ComepKanne y4eOHOTo MaTepuaa
HKECTKO CTPYKTYPUPOBAHO B LIEJISAX €70 MAKCUMAIBHOT'O YCBOCHHSI, COITPOBOXKIAETCS 0053aTeIbHBIMH
0JIOKaMH yIIpaKHEHUW U KOHTPOJIA);

TEXHOJIOTHSl pPa3BUBAIONIETO OOyueHUs (TPOBEACHHUE JIEKIMA, MPAKTUYCCKUX 3aHSITHH,
KOHTPOJIBHBIX paloT, 3a4éTa);

TEXHOJIOTUS TU(PEpEeHIIMPOBAHHOTO 00yUeHH (TPEAIaraloTcs 3aJaHus Pa3InYHOTO YPOBHS
CJIO’)KHOCTH);

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH (MPUMEHEHHUE YYEOHBIX DJICKTPOHHBIX
W3JIaHUK, pecypcoB ceTu VIHTepHET, OCYIIECTBICHUE TECTOBOTO KOHTPOJISI 3HAHUN YYAIIUXCS).

6. Meronuyeckue yKa3aHUs M0 OCBOECHUIO JUCIUILIHHBI

OCHOBY TEOpETHYECKOro OOYy4YeHHS! CTYJEHTOB COCTABIISIIOT JIEKIMH, B XOJ€ KOTOpOH
MpernoaaBaTellb U3JiaraeT OCHOBHBIC, HAN0O0JIee CIIOKHBIC TIOHATHS TEMBI, a TAK)KE CBSI3aHHBIC C HEl
TEOPETUYECKHE U MPaKTUYECKUEe MPOOJIEMbl, 1aéT peKOMEHAAMH Il MPAKTHUYECKOIro 3aHATUS U
YKa3aHUS JUISI BBITIOJTHEHUS] CAMOCTOSITETIbHOU PabOTHI.

B xone neKuMOHHBIX 3aHATHI OoO0ydarolmeMmycsi HeOOXOAMMO BECTH KOHCIIEKTHPOBAHHE
yuyeOHOTrO MaTepuana, oOpamias BHUMaHHE Ha (HOPMYITHPOBKHM, PACKPBIBAIOLIUE COJCpKAHHUE
n3ydaeMou nuciuIuMHbl "Beiciias matemaTtuka 2". YKenareabHO OCTaBIATh B PaOOYMX KOHCIIEKTaX
MoJIsi, Ha KOTOPBHIX JeNaTh MOMETKH, MOJYEPKUBAIOIINE OCOOYI0 BaXXHOCTh TEX WM HHBIX
TEOPETUYECKUX TOJIOKECHHIA.

CaMocTtosiTenpbHasi paboTa CTYIEHTOB SIBIISIETCS BA)XKHBIM BHJIOM Y4€OHOUW IEATEIHHOCTH.
CamocTtosaTenbHass paboTa BBINONHSIETCS BO BHEAYOTUTOPHOE BpeMs IO 3aJaHUI0 U TpU
METOJIMYECKOM PYKOBOJCTBE MPEMO/IaBaTENsl, HO 0€3 ero HEMOCPEJACTBEHHOTO YYaCTHsI.

B mpouecce camocTosTensHOM paboThl CTYJAEHT NMPUOOpETaeT HaBBIKM CAMOOPTraHMU3alNH,
CaMOKOHTPOJISl, CAMOYTIPABIICHUSI U CTAHOBUTCS AKTUBHBIM CAMOCTOSITEIbHBIM CYOBEKTOM yueOHOU
NESITeIbHOCTH.

B xoae moAroToBKM K MPaKTUUECKUM 3aHSTHUSIM CIIEIYET MU3YYUTh KOHCHEKTHI JICKUIUU, U
PEKOMEHI0BaHHYIO JINTEPATYPY, YUECTh PEKOMEH a1 IIPEroaaBaTers.

Ha npakTudeckux 3aHATHSAX CTYIEHTHI PEIIAIOT 3a/1a4u MOJ PyKOBOJICTBOM IPEMO1aBaATEIIsI.
[TpakTHueckue 3aHATHSA TMOCBAIIEHBl H3YUYEHUIO Hanbosee BaKHBIX U CIOXKHBIX TeM y4deOHOMU
JUCLHUILITMHBI M CITYXKAT JJIs1 3aKPETUICHUSI U3YYEHHOT0 MaTepHania.

BaxxHpIM KpUTEpUEM YCBOEHUSI TEOPUU SIBISETCS YMEHHE pellaTh 3aJlau Ha MPOMIeHHbIH
matepuan. Ilpu pemieHUM 3amad HY)KHO OOOCHOBATh KAXKABIA OTall pEIICHUS, WCXOAS U3
TEOPETUUECKHX MOJO0KEHUI n3ydaeMoro kypca. Eciu cTyeHT BUANT HECKOJIBKO ITyTel peleHus, To
OH JIOJDKCH CPaBHUTHh UX M BHIOPATh CaMblil pallMOHAIbHBINA. Perienne 3a1ad U mpuMepoB ClIeayeT
u3Jarath MoApoOHO, BBIYUCIICHHS pacrlojiaraTb B CTPOTOM TMOpPSAKE, OTIENSs BCIOMOTaTelIbHbIE
BBIUMCJICHHSI OT OCHOBHBIX. [[0Ty4eHHBIN OTBET CIEAYET MPOBEPITH CIIOCOOAMHU, BRITCKAIONTUMU U3
CyllecTBa JaHHOW 3amaud. PemieHue 3agad ompenen€HHOro THUIMA HYXHO MPOJOKATh 0
nprOOpeTeHNUs TBEPBIX HABBIKOB B PEIICHUU.

1o 3aBepIIeHNIO U3YUEHUSI MOAYJISI IPETIOAaBaTeNb IPOBOJUT KOHTPOJIbHYIO PabOoTYy C LIEBIO
MPOBEPKU U OIICHKU 3HAHUW M YMEHUU CTYJIEHTOB. 3aJlaHUsl KOHTPOJIHHOU PabOThI JOKHBI OBITH
BBITNIOJIHEHBI aKKYPATHO, MOCJIEI0BaTEIbHO, 0OOCHOBAHHE PEIICHHUS U OTBET 0053aTEIbHBI B KAXKIOM
3ananud. [lpyu BBHIMOJTHEHHH KOHTPOJBHBIX pPAaOOT HE JOMYCKAeTCs HMCIOIb30BaHWE MOOMIBHBIX
YCTPOMCTB M TraJI’)KETOB.

[Ipy noAroToBKE K HMTOTOBOMY TECTUPOBAHUIO CTYJIEHT JOJHKEH MOBTOPHO HW3Y4YUTh
KOHCIEKTHI JIEKIUIl 1 PEKOMEHJOBAHHYIO OCHOBHYIO U JOMOJIHUTENbHYIO JINTEPATYpPy, IPOCMOTPETH
pelIeHusT OCHOBHBIX 3a/lay, PELIEHHBIX CAMOCTOSATEIbHO M Ha MPAKTUYECKUX 3aHATHUSX, a TaKKe
COCTaBUTbH MMCHMEHHBIE OTBETHI Ha BCE BOIPOCHI, BHIHECEHHBIE Ha 3aUET.



7. OneHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Cemect Kox koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue
p (WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA
KoHnTtponbnas padota 1 mo teme
2 OIIK-1 "uddepeHunanbHbIe NCUUCICHUS
(GyHKIMH OJTHOM MMepeMeHHON "
KonTtponpHas padora 2 1o Teme
2 OIK-1 ) P p )
ODYHKIMH HECKOJIBKUX NEPEMEHHBIX
KonTtponsHas padora 3 mo Teme
2 OIIK-1 OHTP pado :
Heonpenenenublii HHTErpall.
KonTponbnas padota 4 o teme "
2 OIK-1 POJIbHA pano )
OnpenenéHHblid HHTErpall
2 OIIK-1 Bonpocsl k 3auéty NeNe 1-50
2 OIIK-1 Hrorosoe tectuposanue yepe3 LT

7.2. TunoBble 3aJaHUA WJIH MHBbIE MATEPHAJIbI, He00X0AUMBbIE IJIA TEKYLIEro KOHTPOJIsI

7.2.1. KourpoabHass padoora 1 no teme "/Inddepennuaianbanie ucuuciacHuss GyHkmuu

OJIHO¥i mepeMeHHou"
(naumenosanue oYeHoUHo20 cpedcmea)

TunoBble NpuMepbI 3aJaHUI

BapuanTt 1
Haiitu nepByro npou3BOJHYIO OT CIEAYIOMUX (PYHKIUI:

1) y=

2x 1+ x+ x>
+ .

1—x?

l-x+x*’

2) y =x’sinx + 2x- cos’ x — 2sin x;

3) y =sin 2x- ctg% - cos°X;

4) y=

2

1
arctg2 \/; ’

5)y =3x’-Inx—x3;
6)y=(>+2x+2)P e’
7)y = (cos x)*";

x*+1

8)y=(lnx)"";

9) {x:tg £

2

y:cos2 .

10) x —

y = arcsin x — arcsin y;

Bapuanr 2
Haiitu nepByro npou3BOJHYIO OT CIEAYIOMNX (PYHKIHUI:

1) y=\/x+\/;+3\/;;

2) y=

3+4cosx’




3) Y= /52 ?
1—x?
4) y= ;
arccosx

5)y=loghx*
6) yzl_esin23x X
7) y=(sin x)****;
8) y=(1+x)"™ ;
X = arcsint;
9) ;
y=A1-t%;

10) x> —xy+y*=1.

Bapuant 3
Haiitu nepByro npou3BOJHYIO OT CIEAYIOMNX (PYHKIUI:

_ 2
1)y=%—"3)—x\/1+x;

2) y= %sinS\/_—%\/sin5 X;

3) y = sin(cos(tg x3));

4) y= 1/1—arcsin§ ;

5

X

5) y=In ;

)y X +2
3x_x3

6) y= ;
x+1

7) y:(lnx)xs;

8)y=(ctg )™

9 x= ctg(2e’> :
y=Intge'.

10) cos(xy) = ay;

Bapmuanr 4
Haiitu mepByto mpou3BOIHYIO OT CIAEAYIOMHX (PYHKITHI:
1) y= il +A3+x7;
N2+ x?
2)y =(3 —2sin x)%;
3) y= Igx—ctgx

e
4) y =arcsin’y1-x" ;

5) y = In sin®(3+x);
5

X
6)y=5In5- —;
)y S

7) y:(1+x2)arccos x;
8) y=(1+x)%;




X= ln(l + t2> _
y=t—arcigt. ’
10) x*In(y*+1)=y; 1) 2y =—1+x*>7?

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHS
KonrponbHast paGora 1 BBINONHSETCS CTyACHTAMH Ha MPAKTUYECKOM 3aHATHH 4, Ha
BBITNIOJIHEHHE Pa0OThl OTBOAUTCS 2 4aca. [Ipu BBIIOJIHEHUH KOHTPOJIBHOU pabOThl CTYJEHTHI MOT'YT
MOJIb30BaThCs OYMaKHBIMU HOCUTENISIMH HH(OpMaIuu (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATUH, CIPABOYHBIMH MaTepHaIaMH, YYeOHUKAMH, Y4EOHO-METOAMYECKUMU ITOCOOHSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETaMHU.

Kpurepun onenkmu:

KonTtponbras padota conepxkut 10 3aganuii, Ka)xa0e 3alanue olleHuBaeTcs B 2,5 Oasa.
2,5 Garuta BBICTABIIACTCS CTYJCHTY, €CIIU 3aJJaHHE BBITIOJIHEHO B IMTOJIHOM 00BEME;

2 Oayta BBICTABIIICTCS CTYACHTY, €CITU 3aJlaHH€e BBITTOTHEHO B 00bEMe 0T 80 % u BhIIIIE;
1,5 Gasna BeICTABISIETCSl CTYACHTY, €CIIU 3a/laHUe BHIIOIHEHO B 00BEMe oT 60 % 110 79 %
1 Gayut BBICTABIIACTCS CTYACHTY, €CIIU 3aJ]laHre BBITTOTHEHO B 00bEMe oT 40 % 110 59 %
0,5 6amta BBICTaBIICTCS CTYJACHTY, €CIIM 3aJJaHUE BBITOJIHEHO B 00bEéMe oT 20 % 1m0 39 %
(0 6ayIOB BBICTABIIACTCS CTYJCHTY, €CIIU 3aJIaHHE BBITTOJIHEHO B 00bEMe MeHee 19 %.

7.2.2. KouTpoJsabnHas padora 2 no reme "OVHKIHYN HECKOJLKUX NepeMeHHbIX "
(HauMeHOBaHUE OYEHOYHO20 CPedCmaa)

TunoBble NpuMepbI 3aJaHUI
BapuanTt 1

15)
1. Hatitn a—Z Uit yHKIUN: Z = w/2xy+y2 +5
X

0
2.Haiit 8_x Ut QYHKIAN: z = C0s2<x2 +y2)
y

3
X
3. Haittu ——— nang @yskumm z =1In (3y2 +2x).

OyOox
. Oz 0Oz )
4. Haiitu — u — 111 yHKUMH arcsinxyz +2x—3y+4z=0.
ox 0Oy
. dz _ xP+y? 2 2
5. Haiitu - A byHKIIMN Z = € , The x=sin‘t, y=cos-t.
d. dz _ _X
6. Haiitn — 1 — st YHKIMK Z =u? +u2V3,rne U=q/Xy V=",
dx dy Yy

7. BEIUHCIIATH IPHOIIKEHHO ¢ TIOMOIIBIO TudpepeHImana BpIpaKenne 8,94 -(1,02)>" .
2 2 2

. X
8. Hamucatp ypaBHeHHE KacaTeIbHON MIIOCKOCTH M HOPMaJIH K TOBEPXHOCTH i + 242 o

4 9
B TOYKE MO(O; 0; 3).

1 1
9. Haiitu sxcTpemMyMbl QYHKIUHA Z = §x3 +§y2 —4x+y.

. 0Oz . z
10. Haiitn . s GyHKIUR: z = xe ™
X

Bapuanr 2



o
1.Haiitu 8_2 s QyHKIHiL: z =4/3x°y+ y+1
X

0
2.Haiit 8_x st QYHKIAN: Z = Sinz(x2 + yz)
y
3

3. Haiitn 8)}% U1t GyHKIMH Z = In (5x+y2).

4. Hatitn % u 2 Ut QYHKITAA arccosxyz—2x2 +2y—322 =0.
X Yy

. d 2 2 )
5. Haiitn ?j st GyHKIUA Z = In(x” + ) , TIe x=sin’t, yZCOSZt.

d dz
6. Haiitu d—Z H oy, byHKIHU Z = u? v +uv? rne u=Inx, v=InQ2x+3y).
X
7. BoI4MCINTS NPUOIIKEHHO ¢ TOMOIIBIO auddepenimana Boipaxenue 4,04 - (1,01
2 2 2
8. HanmcaTp ypaBHEHHE KacaTeIbHOM MJIOCKOCTHA U HOPMAJIH K IOBEPXHOCTH ry + y? + ZT =1
B TOUKE M, (O; 0; 2).
9. Haiitu sxcTpeMyMsl QyHKIMH z =X +12y> —12x—48y +64.
y
10. Haiitu 8_2 it GyHKUIMN: z = xe*
X
Bapuant 3
0
1. Hatitn 8_2 Tt yHKIUN: Z = w/4xy2 —x+2
X
. Ox . , X
2.Haittu — nns dyaknmii: z = Cos™ —
Oy 2y
3
X
3. Haiitn ——— mns QyHkuum z = eVray
Oyox
., 0z 0Oz 2 2
4. Haittu — n — nns QyHkuuu z° +2y° —3x—arctgxyz=0.
ox 0Oy
5. Haittu % st QyHKIMH  Z = %lxz +y?, rae x=sin’t, y=cost.
d dz
6. Haiitu d_z u a’_y s GyHKUUU Z = u?v +u v ,rme U =1gx v =cigxy.
X
7. BBIMHUCINTD IPHOIIKEHHO ¢ TOMOLIBIO AuddepeHnana Boipaxenne 43,98 - (1,03)>% |
2 2 2
8. Hanncate ypaBHEHME KacaTEIbHOM IIJIOCKOCTU U HOPMAJIH K IIOBEPXHOCTH vy + y? + ZT =1

B Touke M ,(0;3;0).
9. Haiitu sxcTpemyMbl GyHKIMK z =2x° +3y° —6x+12y+52.

. Oz . iyl
10. Haiitn o ms yskuuit: z=x" e
X

Bapmuanr 4

15
1. Haiitn 8_2 U1t QYHKIHANA: Z = \/szyz +y-8
X



2.Haiitn o s yskumit: z = Cos’ b
oy 2x
3
v X y+3x
3. Haittu —— nnd QyHkuum z =e .

OyOox
., 0z 0Oz 2 2
4. Haittu — u — nns QyHKuuM arcctg xyz—3x" -y~ +2z=0.
ox 0Oy
5. Haiitu % ans GyHKIMu  z =sin(x? + y?), rae x=sin’t, y=cos’t.

xZ

dz dz X
6. Hatitu — w — ansa yHkiuun z=u’v +u vz,r/:[e u=e y, v=e
dx  dy
4,01

(1,92)% +(3,08)

7. BraucauTh npuOIMKEHHO ¢ TOMOIIBI0 AuddepeHnnana BeIpakeHue

2 2 2
o X z
8. HamcaTp ypaBHEHUE KacaTeIbHOM MIIOCKOCTHA U HOPMAJIHM K IIOBEPXHOCTH ? + y? + T =1
B Touke M, (0;2;0).

3 67

o 1
9. Haifti 9KcTpeMyMbl GYHKIHH z = —2x° + 37 +12x—4y - R

10. Haittu % it QyHKOUN: z = (xz +y2)1n(x2 +y2)

KpaTkoe onucanue u perjiaMeHT BbIIOJIHECHHUS
KontponbHas paGorta 2 BBINOJHAETCS CTYACHTAMH Ha TMPAKTHYECKOM 3aHATUHM 7, HA
BBITIOJIHEHHE PaOOThl OTBOAUTCA 2 yaca. [Ipy BBITOTHEHUH KOHTPOJIBHOM pabOTHl CTYEHTH MOTYT
M0JIb30BAThCA OyMa)XHBIMM HOCHUTENIIMU HMH(OpMaluuy (KOHCHEKTaMH JIEKIMM M MPaKTUYECKUX
3aHATUH, CHOpPAaBOYHBIMU MaTepUalaMu, Y4YeOHHKAMH, Y4eOHO-METOAMUYECKUMH MOCOOUSIMHU).
3amnpenieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONUCTBAMH U TaKeTaMu.

Kpurepun oueHku:

KonTtponsHas padora conepxut 10 3ananuii, kKaxaoe 3aJaHue olleHUBaeTcs B 2,5 6aa.
2,5 GaJa BBICTABIISIETCS CTYACHTY, €CIIU 3a/1aHUE BBIIIOJIHEHO B ITOJIHOM 00BEME;

2 Gasuta BBICTABIISIETCS CTYICHTY, €CIIH 3a/laHie BBIOJIHEHO B 00bEMe oT 80 % u BbIIIIE;
1,5 Ganua BeICTaBIIsI€TCS CTYACHTY, €CIIU 3aJjaHKe BBIOJIHEHO B 00bEMe oT 60 % 10 79 %
1 Gasnt BbICTABIISIETCS CTYICHTY, €CIIM 3a/laHUe BBITIOJIHEHO B 00BEMe oT 40 % 110 59 %
0,5 6amta BeICTaBIIAETCS CTYJAEHTY, €CIIU 3aJJaHUE BBIMTOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GayIoB BBICTABIISIETCS CTYJICHTY, €CIIM 33JJaHHE BBINOJIHEHO B 00bEMe MeHee 19 %.

7.2.3. KouTpoJsaLHas padora 3 no reme "HeonpeneaeHuniii narerpasa’
(HauMeHOBaHUE OYEHOYHO20 CPedCmaa)

Tunossle npuMepsbl 3a1aHUM

Bapmuanr 1
HaiiTn HeonpeaeneHHbIE HHTETPaIb

1. j(l - 2x)3dx

5 xdx
S b



3. I«/ coS x sin xdx

4. J.ln:xdx
dx
> J‘2x+3

Bapuanr 2
HaiitTn HeonpeaeneHHbIE HHTETPaIb

1. J(3x+5)2dx
2. Ix%/l —x*dx
3. J.sinx%/ cos’ x dx

4 J-arctgx
1+x°

SJ‘3x1

Bapuanr 3
HaiiTn HeonpeaeneHHbIE HHTETPaIb
J- cos X dx

Bapmuanr 4
HaiiTn HeonpeaeneHHbIE HHTETPaIb

1 [(2x—5) dx

xdx
e
3. J-sinxdx

\/COSX

I arcsm x

=

SI3 4x

Kparkoe onucanue u persJiaMeHT BbINOJTHEHHS
KontponbHast pabora 3 BBINOJHSETCS CTYACHTAMH Ha MPAKTUYECKOM 3aHATHHM 12, Ha
BBINOJIHEHHE pabOThl OTBOAUTCA 2 yaca. [Ipy BBITOJHEHUH KOHTPOJIBHOM pabOThl CTYE€HTHI MOTYT



MOJIb30BAaThCsl OYMaKHBIMU HOCUTENISIMH HH(OpMaIuu (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATUH, CHOPABOYHBIMH MaTepHaIaMH, YYeOHUKAMH, Y4EOHO-METOAMYECKUMU ITOCOOHSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETaMHU.

Kpurepun onenkmu:

KoHTposibHast paboTa COAEPKUT 5 3ajaHui, KaXK0€ 3aJaHNE OLICHUBAETCS B 5 0aJIIOB.
2,5 Garuta BBICTABIICTCS CTYJCHTY, €CIIU 3aJJaHHE BBITIOJIIHEHO B ITOJTHOM 00BEME;

2 Oayta BBICTABIIICTCS CTYACHTY, €CITU 3aJlaHNe BBITTOTHEHO B 00bEMe 0T 80 % u BhIIIIE;
1,5 Gasuta BeICTABISIETCSl CTYACHTY, €CIIU 3a/laHUE BBITIOIHEHO B 00BEMe oT 60 % 110 79 %
1 Gasut BBICTABIIACTCS CTYACHTY, €CIIU 3aJ]laHre BBITTOTHEHO B 00bEMe oT 40 % 110 59 %
0,5 6amta BeICTaBIIICTCS CTYJCHTY, €CIIM 3aJJaHUE BBITOJIHEHO B 00bEMe oT 20 % 1o 39 %
(0 6amIoB BBICTABIIACTCS CTYJCHTY, €CIIU 3aJIaHUE BBITTOJIHEHO B 00bEMe MeHee 19 %.

7.2.4. KouTpoJjabnHas padora 4 no teme ""OnpeneaeHuniii narerpaa’

(naumenosanue oYeHoUHo20 cpedcmea)

TunoBble NpuMepbI 3aJaHUI

BapuanTt 1

1. Beraucnuts miomans GUrypsl, orpaHuueHHOM rpapukamu QyHKIu y =vx—2 , x=0.

2. Beruncauts 1yMHY AyTH KpuBo r=3sin@, 0<p< /3.

3. Berancnuth 00bEM Tena, 00pa30BaHHOTO BpalieHueM (UTYphI, OTpaHUICHHON TpaduKaMu
bynkuunit y=3sinx, y=sin x BOkpyr ocu OX.

4. HaifT cTaTHCTUYECKHA MOMEHT OJTHOPOIHOM IIaCTUHKH (0=1), orpaHnueHHON TpaduKaMu

x =3cost

byHKIHHA , y=0 otHOCHTENBHO OCcU OX.

y =2sint
5. Uemy paBeH IyTb, IIPOWJIEHHBIA TOYKOW, IABMKYILUEHUCS NPAMOIUHEHHO CO CKOPOCTBIO
v(t) =+/1+2t (m/c), 3a mepBbIC 5 CEKYH]I.

Bapuanr 2
x=+2cos t,y=2

1. BeryucnuThb miaomaas GUrypsl, orpaHuueHHON rpaduxkamMu GyHKIUN
y= 2\/§Sint(y > 2)

2. BBIUCIUTH JUIMHY OyTH KpUBOH r=2cos @, 0< @< /4.

3. Beruuciute 00bEM Tena, 00pa3oBaHHOTO BpalleHHEM (DUTYpBI, OTpaHUUYEHHON Tpaduxkamu
byHKIMA y=co0s X, y=c0s X BOKpyT ocu OX.

4. HaliTu CTaTUCTUYECKUI MOMEHT OJTHOPOTHOM IIIACTUHKY (p=1), OrpaHUYEHHOI TpapuKamMu
byakuumii y=In x, y=2In x oTHOCUTENBHO OCcH OX

5. Teno MBHKETCS MPAMONMHEHHO cO cKOpocThio V()= te™ m/c. HaiiTi myTh, MpoiineHHbIT
TEJIOM 32 NIEPBBIE 3 CEKYH/BI.

Bapuant 3

1. Beraucnuts mwiomaas GUryphl, OrpaHHueHHON rpadukamu GyHKImiA y=(x-2)°, y=4x-8.

3¢

V2 T
2. BbIUHCIUTD JTHHY JIYyTH KpUBOW 7 =3e 4 | ) <p< 5

3. BbIuuCIUTh 006EM Tella, OrPaHHUYEHHOTO TOBEPXHOCTAMU z=x>+4)%, z=2.
4. HaifTi cTaTCTUYECKHIA MOMEHT OJTHOPOIHOM ITacCTUHKH (0=1), orpaHnueHHON TpaduKaMu

bynkmmit y = xv/9 —x* , y=0, (0x<3).



5. OnpenenuTth 1aBIeHUE BOJbl HA BEPTUKAIbHBIN IPSIMOYTOJIBHBIN 1III03 ¢ OCHOBaHHEM 10m
Y BBICOTOU 6. OIIPEJENNUTD TAaK)KE NABJICHUE HA HIKHIOIO MTOJIOBUHY LIUTIO3A.

Bapuanr 4
1. BorauciuTh miomans GUrypel, orpaHudeHHON Trpadukamu QyHKumi y =x4/9-x, »=0,
(0=x<3).

. V4 V4
2. BeruncnuTh JuHY AyTU KPpUBOU 7=1-sing, ) <p< 3

3. Beruuciute 006EM Tena, 00pa3o0BaHHOTO BpalleHUEM (DUTYpPBI, OTpaHUUYEHHON rpadurkamu
dyHKImit y=- x*+5x, y=0 Bokpyr ocu OX.
4. HaiiTu cTaTUCTUYECKUIA MOMEHT OJJHOPOAHOI IUTaCTUHKY (0=1), OrpaHUYEHHOM TrpaduKamMu
y2 xZ
byHKIHHA ) + vy =1, 0<xL2, 0<y<3 otHOCHTENBHO ocH OX.

5. Beraucauth paboTy, KOTOPYIO HEOOXOAMMO 3aTPaTUTh, YTOOBI BBIKAYaTh BOAY W3 KOTJIA
nonycdepudeckoit popmsl, uMmeroriero paauyc R=10m.

Kparkoe onucanue u perjiaMeHT BbIIOJIHECHHUS

KontponbHas pabota 4 BBITIONHSIETCS CTyJACHTaMH Ha TMPAKTHYECKOM 3aHATHUH 17, Ha
BBINOJIHEHHE PaOOThl OTBOAUTCA 2 yaca. [Ipy BBITOTHEHUH KOHTPOJIBHOM pabOTHl CTYEHTH MOTYT
M0JIb30BAThCA OyMa)KHBIMM HOCUTENAMU HHGOpManuy (KOHCHEKTaMH JIEKIMH M MPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepUalaMu, Y4eOHHKaMH, Yy4eOHO-METOAMYECKUMH MOCOOUSIMHU).
3amnpenieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONHCTBAMH U TaKeTaMu.

Kpurepum oueHku:

KonTtponbHas pabota cogepkut 5 3aJaHuid, KaXX10€ 3aJaH1e OLEHUBAETCS B 5 OaIOB.
5 6ayuI0B BBICTABIISAETCS CTYJCHTY, €CJIM 3aJJaHHUE BBIIIOJHEHO B IIOJIHOM 00BEME;

4 GaJa BBICTABIISIETCS CTY/ICHTY, €CIU 3a/1aHUe BBITIOJTHEHO B 00bEMe oT 80 % u BbIIIE;
3 Gasa BBICTaBISIETCS CTYIEHTY, €CIIH 3a/laHue BIMOJIHEHO B 00BbEMe oT 60 % 110 79 %
2 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIM 3a/laHie BHIIOIHEHO B 00BEMe oT 40 % 110 59 %
1 Gasn BeICTaBIsIETCS CTYACHTY, €CIIH 3aJlaHKe BBIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GanIoB BBICTABIISICTCS CTYJICHTY, €CIIM 33JJaHHE BBIIOJIHEHO B 00bEMe MeHee 19 %.

7.2.5. UTOroBoe TecTupoBanue
(HauMeHOBaHUe OYEHOUHO20 CPedCmEa)

Tunossle NpuMepsbI 3a1aHUH

Moayas 5. Iuddepenuunaibubie HcuucaeHus1 PYHKIMUA OAHOM NepeMeHHOI

1. Haitmmre V', ecint y = (cos x)*°%. ..
1.y’ =(cos)™ ( In cos x — sin x tgx ) 2.y =(cos)™(cos x In cos x — sin x tgx )
3. y/ =(cos)™" (cos x In cos x + sin x tgx ) 4.y =cosxIn cos x— sinx tgx
x—1

2. lIponsBonHas GpyHkIMu y = atcig—— paBHA ...
X

3 4

: [:sf+1)2 Xt +1
2x"+1 m xt -1

B
-
—_
jHN
+
—




3. IlpousBoHast BToporo nopsiaka GyHkuuu y = Sin(4x2 - 1) paBHa ...
S[cos[—*lxg - 1) — 8x? 51'11(—1:!.:2 - 1)) 8(005(—1 Xt - 1] +8x° 51'11(—1 x* - 1]]

— 64x2 sin[—*lx2 - 1)

S_wccu:ms[-'l_».:2 - 1)

4. KacatenbHas K rpaduKy QYHKIMH 06pasyeT ¢ ockio Ox yroi, pasHslii 45° B Touke ...
4

1 2 3
(1;5) (1;7) (-1:11) (0.5;5)
5. Haknonnas acumnrora rpadpuka pyHkuuu f (x) =Xx+e " 3amaercs YpaBHEHUEM BH]IA ...
1 2 3 4
y =x,0pH y=-x, npu y=x, npu y=-X, npu
X —> 400 X —> 400 X —> —© X — —®©
6. luddepentnan GyHkuuua y = 4 paBeH ...
1 2 3 4
47 In4-(2x A 457 (2x - 1}d¥ g2 - '.c)( 2 ng-(x? -
In4 -

7. MarepuanpHas TOYKa JBHXKETCA NPAMOJIUHEHHO IO 3aKOHY. Torga yCKOpeHHE TOYKH B
BPEMEHHU PaBHO ...

MOMEHT
Otser:
2x+5
8. [lpousBogHas GyHKINH Y = —————— paBHA ...
x?—2x+2
2 3 4

1
| -T7x+9 ﬁ ._1_1:3__{_1 2"|:1:2—2x+2 | Ix-1 ﬁ
[x2—2x+2_T [Fx2—2x+2_\]3 r—1 [x2—2x+2T

9. YpaBHeHHE KacaTelbHON K rpaduKy QyHKIHH f (x)= —x> +3x> =2x+1 B ero Touke ¢

abcrmccoit X, =2 WMeeT BUJ ...
1 2 3 4
y=-2xt5 v=-2x-3 yv=2x+5 yv=2x-3
x=2sin’t
. Torma mpou3BoIHAsT TIEPBOTO

10. ®yHkuus 3a1aHa B mapaMeTPUUECKOM BHUE
y=6cos’t

nopsiika QYHKIIMH 10 IEPEMEHHON X HMMeEeT BUJT ...
1 2 3 4
9 9 2 2
- —cost —cost - Ocos
2 2 Ocost 2sint

1
11. HaumeHnepliee 3HaueHue GyHKIUU | (x) = Ex + cosx Ha OTpe3Ke [g ;7[} paBHO ...
| 4

2 |

3

1




sz _3 Ty z z
12 2 2 4 2
1
12. BeprukanbHast acuMnToTa rpapuka QyHKIuu [ (x) =[x -e" "% zanaercs yYpaBHEHUEM
BHJIA ...
1 2 3 4
x =1 x=-4 x=4 x =0
13. ITpousBoanas GyHkuum x°—xy +3)° =1 pasHa ...
1 2 3 4
, 2x—y , X=y , 2x+y ; 2x=y
= y = = =
x—=2y x—=2y x—=2y x+2y
x=igt,
14. Oynkuus 3aJaHa B MapaMETPUUYECKOM BHJIE 1 . Torma mpousBoxnas BTOpOro
cost
nopsiaka GYHKIUYU M0 NEPEMEHHON X HMEeT BUJ ...
1 2 3 4
)//=c053t )//=c053t )//Zcos ’t )//=c053t
. ctgx—1
15.Beranciure, ucronb3ys npasuito Jlonurans lim —=
I Sin 4x
Otser:
Moayb 6. OyHKIMH HECKOJIBKHUX NepeMeHHBbIX
ou
1. YacTHast npou3BoOIHAS 8_ GYHKIIMA UMEET BHUJ ...
X
2 3 4
2 2
2:{}-‘3+2 3:{‘}-‘3—2}-'2+ Xx—y- 2:{}-‘3+2+8
2
2. YacTHast mpOM3BO/IHASL BTOPOTO NOPSAKA ——  (QYHKIMH UMEET BU ...
X
1 2 3 4
7 pv= 2 xp+l . y— 2 yu—
ylew+l xe™ ay(xy + 1)1 yle®l
0z y
3. YacTtHas npon3BoAHAs > (GYHKIIMU  Z = arccos— WMEeT BU ...
X
1 2 3 4
1 1 Vv X
2 2 2 2 2 2 2 2
X -y X°—y X+fXx7 —¥ -1

4. YactHas mpou3BOAHAS BTOPOTO MOPsIKA

2

0z

2

byHKIMHN z = ln(2x +3 y) MMeEET BUI

| 1

2

3 |

4




9 4 6 1

) 2.‘s:+3}'2 ) 2.‘s:+3}'2 ) 2.‘s:+3}'2 ) 2.‘::+33|:2
( )

5. lonuwiii tuddepennman GyHKIuN z = 4% ymeer BUL ...

dz=4"""1n4. ((2x = 3y )dx — 3x4 dz = 4% % ((2x =3y )dx — 3xdy)

dz = -4 71 4. (3xdx — (2x - 3y dz =4 714 (dx + dv)

6. UacTHast npou3BoOIHAS % byHKIMM z = cos(2x — 3xy) HMEET BUTI ...

3xsin(2x — 3xv) —(2-3y)sin(2x - 3xy)

— 3xsin(2x - 3xy) —(2x - 3xv)sin(2x — 3xy)

Oz
7. YacTHasi mpOU3BOIHAS 6_ GyHKIMH Z =4/2Xy + y2 +5 uMmeer BUL ...
X

1

2

3

4

X

\2xy+ > +5

2y

\2xy+ > +5

Y

\2xy+ > +5

Y

242xy+y> +5

8. HacTHas mpon3BOAHAsI BTOPOIrO NOPsIKa

2

YOX

2
byHKIUU z = (xz + yz) HMEET BUJ..

1

2

3

4

12x° +4y°

4x* +12y°

8xy

4x

9. YacTHas npou3BOHAasl BTOPOIO NOpsIKa

2

z
dynkimn y =In+/x> +y° umeer Bu. ..

xz
1 2 3 4
y'-x 2 X’ -y X
(x2 +y2)2 (x2 +y2)2 (x2 +y2)2 w/xz +y2

10. YactHas npousBoiHas BTOPOTo MOPsAKa

2

0z byHKIUU Y =In4/x’ +y2 MMEET BUIL. ..
X

1 2 3 4
yz _xz B zxy xz _yz 2x
(x2 +y2)2 (x2 +J’2)2 (x2 +);2)2 \/xz -i-y2

11. YacTHasg npou3BOIHAS] BTOPOTO MOPSAKA

2

0
3 E?Zy byHKIHH Y = In+/x* +y2 HAMEET BUIL. ..
X

1 2 3 4
y:-x 2y X -y X
(x2 +yz)2 (x2 +y2)2 <x2 +yz)2 X+’




2
12. YactHas npous3BoiHas BTOPOTo MOpsAKa

z
dbyrkmun y = In+/x* + y®> nmeer Bu. ..

a 2
1 2 3 4
yz _ 52 j 2xy 2 _yz 2x
(x2 +yz)2 (x2 +y2)2 <x2 + y2)2 Xt +y°

1574 .
13. YacTHas mpou3BoIHAS 8_ byukuuu arcsinxyz +2x -3y +4z =0 umeeT BHLI...
X

. xy++/1-x*y°z° '

Xy +44J1-x7y*z’ )

!

z. = ; z, = ;
yz+\/1—x2yzz2 yz+2\/1—x2y222

, xy — 41+ x7y°z? L xy+4l-xPy

zl=— : 7 = .

yz—2\/1+x2yzz2 ’

o yz+2\/1—x2yzz2 ’

15 .
14. YacTHas mpou3BOIHAS 8_2 byukuuu arcsinxyz +2x -3y +4z =0 umeeT BHLI...
Y

, _xy+4wll+xzyzz2

!

_xy+4 1-x7y*z°

= z =
xz—3\/l+xzyzz2 xz—3\/l—xzyzz2
: Xy + 41+ x°y2? ;o xp+dyl-x7y?Z
= — z =
y

Xz —3\/1+x2y222

- xz—3\/l—)c2y2z2

du
15. HactHast npou3BoAHas A byHKUMU U = ln(x2 +y? ) 20e x=t, y=1" UMeeT BHI. ..

1 2 3 4
2(1+2¢° ine*)-61° I 2t +1)
(1472 R f(1+1)
Monyas 7.
HeonpenesieHHblid HHTErpaJl.
Vi-2f
1. MHOXECTBO MEPBOOOPA3HBIX PYHKIHH | (x) = UMeeT BUJI ...

X

£ —84/x + 4lnx|+C

t+8Jx +4hfx]+C

x—4-fx +4hfx+C

x+§-u'{x_3+4]n|x|+(’j‘

2
2
2. MHOeCTBO MepBOOOpa3HbIX GYyHKIHUN [ (x) = A0S 2Y veer BU]I ...
V1-4x®
1 2 3 4

1 1
— Earr:r:ms3 2x garcc-::53 2x+

1 1
— garccosj 2: gﬂTCCDSS 2x+

3. MHOeCTBO IEpBOOOPA3HBIX (PYHKLIUU UMEET BHL ...




1 2

3

4

2 2
X (2l2x-1){ - (2ln2x+1)1
- (2In2x-1) - (2ln2x+1)

%(xlnzx - 1] +

e

7
% (12—
2[111_:4: l}+t

4. MHOX€eCTBO MepBO0OOpa3HbIX QYyHKIMH f (x) =

1

9% —6r HMeET BU]I ...
1 2 3 4
—_— 7 |
B el TnP* =2 6 L L e LN EELI e
6 3x 3 3x 6 |3x—2 3 |3x-2
x+1

5. MHOeCTBO 1epBOOOPa3HbIX GYHKIMH [ (x)

ﬁ NUMECT BU]J ...
1-2x

1 1 ) 1 1 )
——xn'l—ax2+—ﬂI'CSlI1'\,Ex+C —ﬁJl—J.J.:2 +—arcsmx/§x+c
2 2 2 2
1 3 1 ) 1 3 1 )
— —1-2x" — ——aresin J2x+C —J1-2x° ———aresin /2x+C
2 J2 2 2
6. MHOKeCTBO 1epBOOOpa3HbIX QyHKIUH f (X) __sin2x UMEET BU]L
' V3 +cos® x
1 2 3 4

2 2
-2+/3+cos" x 243+ cos x +{

2
- +3+cos x t

A3 +cu::s2 xt+tC

7. MHOkeCTBO 1epBOOOPa3HBIX (DYHKIIMK UMEET BUJ ...

P

P

2l Jx—xt16fx+C Zl et 6fx+C
5 5
5 2 2 5 2 2
;x“(—x‘+3ﬁ+€ ;x‘f—x“—kﬁ«ﬂ—k(j‘
2
8. MHOXecTBO TepBOOOpa3HbIX GyHKIUU | (x) = fﬁ% UMEET BUJ ...
+4x
1 2 3 4
L 2 L 2 darctg®2x+C 1 2
Earcfg 2x+( 5 arctg” 2x +( g £ Earc:rg x+C
9. MHOeCTBO NepBOOOPA3HBIX (YHKIIMU HMEET BUJ ...
1 2 3 4
il l il ul
3¢3(x—3)+C ed(x-1)+C 3¢3(x+3)+C e(x+1)+C
10. MHOXecTBO 1epBO0Opa3HBIX HYHKIIUA UMEET BH] ...
1 2 3 | 4 |




J6 Jox e 6 x /6 /6 /6 /6
—arcig —arcig — —arctg — — —arctg —
3 6 3 2 3
11. MHO)ecTBO IepBO0Opa3HBIX (YYHKITUU UMEET BUJ ...
1 2 3 4
1 : 1 : | 1 : 1 :
garcsm (3x—1 —arcsin (3x—1 - garcsm (3x =3 arcsin (3x

. 3 2
12. MHOX€eCTBO MepBOOOpasHbIX QYHKIMH | (x) =sin” X-cos” X WMeEeT BH]I ...

3

1 g 1
—cosT x——cos  x+C

1 1 g
Ccos  x——cos’ x+C

1
—cc53 x—cosx+C

1 )
—ccsj' x+C

13. MHOXecTBO nepBo0Opa3HbIX (PYHKIIMH UMEET BUJ ...

—w;‘i‘r—xz +3'arcsin§+c

e

w;‘ﬂr—xz +Sarcsin§+c

e

. X
— 4—x2 —3arcsm ;-I—C

s

. X
4—x2 —Barcsm;+C

s

14. MHO)eCTBO TIepBOOOpa3HbIX QyHKIHMU [ (x) =— al S} HMMEET BUJ ...
sin ‘1+3x )
. ; - >
—éc!g(1+3xz écfg{1+3xz ]+ étg(l—l—ng ]+ —ctgll+3x ]+

15. Cpenu HUKENIEPEUNCIEHHBIX BBIPAXKEHUH BEIOCPUTE BEPHEIE. . .

a-1

I.Ju”‘du:u +c a#-1
a-1
du u
2. =lInitg| —+— | +c
J.cosu g(2 4)
du u
3. =lnlte—|+¢
J.sinu g2

du 1 . u
4.J‘— =—arcsin—+c¢
Na’-u® a a

S.I du =—cigu +c

sin® u

Monayab 8. OnpeneneHHbI HHTErpaJ

1. J11s1 onipeielIeHHOT0 MHTETpaJia CIPaBeJINBO PABEHCTRBO ...




il d z T x
§ 3 5 3 § 3 6 "3
I * dx=2 I ¥ dx I 5 dx = I 5 dx
_coslx _ COSX _x CO8LX _x, Cossx
5 5 5
2 x
2. OnpeieneHHbII HHTErpa j Sin 5 PpaBeH ...
2
1 2 3 4
T 0 T T
| ' | =
2 2 2
3. Ilnomane ¢urypel, nu300paKEHHOW Ha PHCYHKE pPaBH:
1 2 3 4
38 70 4510 - 4) 2(10./10 - 27)
EY E) 3 3
3
2x—x? d
4. 3naueHne ompeneneHnoro nuTerpasa | € X IpHHATEKUT POMEKYTKY ...
1
1 2 3 4
2 e 0.2 e, 4’ -2.0
e’ e e’
5. OnpenesieHHbIN UHTETpal  PaBEH ...
1 2 3 4
1 1 1 1
4 6 8 3

6. ITnomanb GUrypsl, orpaHUYeHHOM napabonoil y = —x° +4x+5 u ocbio Ox, paBHa ...

1 2

36 38

2|
[ ]

1
3

m|ﬁw

7. ®ynkuus y=f (x) 3aJlaHa ¥ HempepblBHA Ha BCeW YHCIOBOM mMpsMOM, a u b —

JIEUCTBUTEIIbHBIC YKCIIA. TOoraa BEpHO YTBEPKACHUE ...




f(x)dx = If(XFx -

B4

NNES

a+d

by Moy U | Ly Me— e
"
—
5
et
|

45 b
ia a

72_2
8. OnpeneneHHblil HHTErpai .[

L
9

1

5

3
3
2

9. Ilnmomanp ¢urypsl, H300paXEHHONH HA PHUCYHKE y a
y=—x'+x+12
7 ‘ o - X
1 2 3 4
275 5 135 70
6 6 3
10. HecoOCTBeHHBIN HHTETpAT ...
1 2 3 4
paBeH 3 paBeH - 3 PacXOaUThCS paBeH 1
v} ‘ Y
11. TIlnomanes urypsl, u300paXECHHOW Ha PUCYHKE y=x? 445 PABHA
0 X
1 2 3 4
20 28
6 7 — —
3 3




1
4

12. OnpeneneHHbIN HHTErpal J-x sin 2xdx paBeH ...
0

2

(O8]
N

[
|
=

e | = =

1
4 8

13. O6beM Tena, MOMYYEHHOTO BpamleHHeM BOKpPYr ocu OX KPUBOJMHEWHOW TpareruH,
-~ 3
OrPaHHYEHHOM THHUAME y =X, X=4 paBeH ...

1 2 3 4

60 32 T 4

14. O0beM Tena, MOMYYEHHOTO BpalieHHeM BOKpyr ocu Oy KpHBOJIMHEHHOW Tpameruu,
OrpaHMYeHHO TuHuAME > = 4x”,y =2 paBeH ...

1 2 3 4

4 2z 3z

15. JlnvHa 1yru KpUBOM  OT TOUYKHU 0(0;0) 10 TOYKH B(4;8) paBHa ...

1 2 3 4

Shoss-1)|  Lhoor) | Sevz-) Jeva+)

KpaTkoe onucanue u perjiaMeHT BbIINOJIHEHHS
HroroBoe TectupoBaHue mno aucuuiuinHe "Bpicias marematuka 2" BBICTaBJISIETCS B
pacnicanuu Ha 17 Hexmene W nmpoxoauT 4epe3 LleHTp TecTupoBaHWsS B KOMIBIOTEPHOM KJacce
obmiero nocryma. Ha Tect oTBonutcs 1 wac. [1pu BRIMOTHEHUH TECTA CTYICHTH MOTYT TIOJIb30BATHCS
TOJIBKO KaJIbKYJIATOpPAaMH, MPH STOM HE JOIMYCKAETCs MCIOJIb30BaHHE KaKUX-THOO CHpPaBOYHBIX
MaTepraioB, KOHCIIEKTOB JIGKIIHHA U TPAKTHYECKUX 3aHSATUIN, MOOMIILHBIX YCTPOUCTB, TaI’KETOB.

Kpurepun onenkmu:

Tect comepxxut 10 3amanuii, Kaxaoe 3agaHue oneHuBaeTcs B 10 6amios.
10 GanyoB BBICTABISIETCS CTYACHTY 32 IPAaBUIIBHBIN OTBET Ha 3a/laHue,

(0 6aymI0B BBICTABIIACTCS CTYJEHTY, €CJTM OTBET Ha 3aJlaHWe HETIPABUIIbHBIH.



7.3. OueHovHble CpeaCTBa ISl MPOMEKYTOYHOH ATTECTAIIMM O MTOraM OCBOCHHS

JUCIUIITHHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTaluu

Cemectp 2
Ne ..
w/n Bomnpocsl k 3auéty
1 |Yrto Takoe npousBoaHas ¢pyHKkuU. KakoB ee reoMeTpryecKuii CMBICI.
) [Ipon3BogHAass CyMMBI, TPOU3BEIAEHUS, YacTHOTO ABYX GyHKIui. [Ipow3BogHas CIIOXKHOM]
¢dbynkuuu. [Ipumep.
3 {TaGnuia mpou3BOJIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA.
Uto Takoe muddepennuan ynkinuu. @opmyia ero BeraucieHus. Tadnumna nuddepeHimanos
4 |ocHOBHBIX. 3JeMeHTapHbIX (yHKIUMI HMcnons3oBanue auddepeHnnana B MpUOTHKEHHBIX
BbhIuKCIIeHUAX. [Tpumep.
5 |IlpousBoansle u auddepeHnnansl BHICIINX MOPSAKOB.
6 HeoOxoquMble W JOCTATOYHBIE YCJIOBHS BO3pacTaHWs W yObBaHus AuddepeHnupyemMon
(byHKIHU.
7 Uto Takoe »SKkcTpeMymMbl (min u max) ¢yHKMUA. KakoBbl HEOOXOIUMBIE YCIOBHUSA
CYHIECTBOBAHMSI SKCTPEMYMa.
8 |locTaTouyHble YCIIOBHE CYIIECTBOBAHHUS Min U max.
9 [Teopemsl Pous, Jlarpanska, Komm.
10 [[IpaBuiia JlonuTans pacKpbITUsl HEONIPEAEIEHHOCTEN
1 Dopmynbl Teiimopa n Makiopena mist gyHkiuu f(X) ¥ MX UCHOIBb30BaHUE TSI BHIYUCICHUN
3HaYeHUH (QYHKIMU C 3aJJaHHON TOYHOCTBIO.
12 [loHsITHE BRITYKIOCTH U BOTHYTOCTHU rpaduka GyHKIMHU B Touke. HeoOXoqumble U 10CTaTOUHbIe
yCIIOBHSI BBITYKJIOCTH (BOTHYTOCTH) rpaduka (yHKIIMH B TOUKE.
13 [Touku neperuda rpaduxa QyHKIMH. Y CIOBHE CYIIECTBOBAHUS TOUYEK Meperunoa.
14 AcumnToTh rpaduka pyHknmn. Beptukansapie acumnToThl. [IpumMep. HakiioHHBIE aCHMITTOTHI,
Kak ux Haitu. [Ipumep.
15 |latb onpenenenne PyHKIMU ABYX, TPEX, N MEpEMEHHBIX. [IpuMepsl.
Uro Ha3pIBalOT O00JACThIO oOmpeneneHus (QyHKIMM HECKOJBbKMX IepeMeHHbIX. Kax
16 [reoMeTpHUECKH MOXHO MPEACTaBUTh 00JIACTh ONpeaeeHNs QYHKIMH IBYX TepeMEHHBIX. YTO
sBsieTcs rpaduKoM QYHKITMH JBYX NMEPEMEHHBIX U KaK €ro MOCTPOUTH.
17 Uro Ha3pIBaeTCs YaCTHBIM IMPUPAIICHHEM M YaCTHOW NPOM3BOJHON (DYHKLIUU HECKOIBKHX
nepemeHHbIX. Kak HaxonsaT yacTHble mpousBoHbie. [Ipumep.
UTo Ha3bIBAIOT MOJHBIM MPUPALICHUEM U MOJHBIM auddepeHnnanom (GyHKIMHA HECKOIbKHX
18 [mepemenHbIx. @opMyIa it BEIYUCICHHS TTOJIHOTO nuddepenuana. Mcmnoap30Banue MOITHOTO)
i depennmana 1 npubIMKeHHbIX Beruncienuil. [Ipumep.
19 [YacTHbIC MPOU3BOIHBIE OT CIOKHON (DYHKIIMHM HECKOJIBKUX TIEPEMECHHBIX.
20 [YacTHble MPOM3BOAHBIEC OT (DYHKIIMHU HECKOJIBKUX NEPEMEHHBIX, 331aHHON HESIBHO.
21 [HactHble npou3BoaHble BeicHMX nopsaakoB @HII. CmenanHble IpOXU3BOIHBIE U UX CBOMCTBO.
22 Iuddepennmanst Bpicmux nopsakoB OHII.
23 |KacarenpHas INIOCKOCTh U HOPMaJIb K IOBEPXHOCTH.
24 UTo Ha3bIBAIOT TOUKOW MakcUMyMa (MUHUMYMa) (QYHKIIMU HECKOJIbKUX MepeMeHHbIX. KakoBbl
HE0O0X0AMMBIE YCIIOBUS CYIIECTBOBAHUS TOYEK MAKCUMyMa 1 MUHUMYMa.
25 JlocTaTOuHbBIE YCI0BHs CYIIECTBOBAHNA MUHHMYMA 1 MakCHMyMa (GyHKIMU ABYX MEPEMEHHBIX
B CTAI[MOHAPHOW TOUKE.
26 Y cnoBHBIN kcTpeMyM. MHoxutenu Jlarpanyka. @ynkuus Jlarpanyka. Kak HaliTu ycliOBHBIN
PKCTPEMYM.




n/n

Bomnpocs! k 3auéty

27

[TepBooOpasHas 1 HeonpeAeIeHHbIH nHTerpai i Gynkiuu f(x). [Ipumepsr.

28

CBOliCTBa HEONIPENETIEHHBIX MHTETPAJIOB.

29

Tabimiia HeonpeACIICHHBIX HHTETPAJIOB.

30

uTerpupoBanue 3ameHol rnepeMeHHou. [Ipumep.

31

WHurerpuposanue no yactsm. [Ipumep. Kakue nHTerpans! BEIYUCISIIOTCS 3TUM METOJIOM.

32

[Ipocreitmme npodu 1,2,3,4-oro Trna, HHTErpupoBanue npodeit 1,2,3 Tuna.

33

HTerpupoBaHue palMoOHANbHBIX  (PYHKIUI. (TpeACTaBICHUH HENPABHIBHOW JpPOOHOA
pPaMOHAIBHON (YHKIIMHM B BHJIE CYMMBI MHOTOWIEHA M TPAaBHIBHOM IpOOHO-pAIOHATIBHON
(byHKIMK; TeopeMa O MPEJCTaBICHUU MPABMIBHONW JAPOOHO-PAIIMOHANBHOW (YHKIUU B BUJEC
CYMMBI IPOCTEUIINX APOOECH).

34

M HTEerprpOBaHKe TPUTOHOMETPUICCKUX (HYHKITHIA.

35

HTerprpoBanue UPPaMOHAIBHBIX (PYHKITHIA.

36

UTo Ha3BpIBaIOT MHTErpaIbHON CyMMOHN (GyHKIHMH 3adaHHOW Ha oTpe3ke? Kak ee cocTaBUTH.
[Ipumep.

37

UTo Takoe onpeneneHHbl nHTerpan? KakoB ero reoMmeTpuyeckuii CMbICH?

38

CBOICTBA ONPENICTICHHOT0 UHTETpaa.

39

[Ipon3BoHAs OT ONPENEIEHHOIO MHTErpaja o BepxHeMmy npeneny. CBs3p ONpeneseHHOro
MHTETpasia ¥ IepBOOOPa3HON OT MOJUHTErPATHLHON (HYHKIIUH.

40

@opmyna Herorona-JleiiOHMIa U1 BBIYMCICHUS OIPEACIIEHHOIO MHTErpajia M YCIOBHE ee
MICIIOJIB30BAHNUS

41

3amMeHa IEpEMEHHOM B ONPEIEIEHHOM HHTETpaJIe.

42

M HTErprpOBaHKE 110 YACTSIM B ONPEIEICHHOM UHTETpaJIe

43

Boruncnenue miom@aaed IUIOCKUX (QUTyp B MPSMOYTOJbHBIX KOOPAWHATaX C IOMOILBIO
OMpeIEIICHHOTO HHTErpasa.

44

Brruncnenue miomaan ceKTopa B MOJISIPHON cUCTEME KOOPIMHAT

45

BelunciieHue JIMHBI 1YyT'd KPUBOHM B IIPSIMOYT'OJIBHOW CHCTEME KOOpPAMHAT.

46

Brruncienue oobeMa Tejia 1o IIomaaiaM MoncpeYHbIX CeucHHI

47

Brruncnenne o6beMa Tena BpalieHrs ¢ TOMOIIbIO ONPeIeICHHOr0 HHTErpalia

48

HGCOGCTBGHHBIG HHTCrpajibl C 6€CKOHGLIHBIMI/I npeaciiaMu. Kakne u3 HuUX Ha3BIBaIOT
CXOJSIIIMMUCS, Kakue pacxoasmmumucs? [Tpumepsr.

49

HecoOcTBeHHBIE MHTErpaNbl OT (DYHKIMH, UMeromeil pa3pbiB 2oro poaa. Kakue mHTErpasl
Ha3bIBAIOTCS CXOIAIMMHUCS, KAKME PACXOASAIIUMUCS ?

50

[Ipu3HAKM CXOIMMOCTH HECOOCTBEHHBIX HHTETPATIOB C OECKOHEYHBIMH NpeleNaMHu U

HEeCOOCTBEHHBIX UHTETPasIOB OT (DYHKIMH, MMEIOIIUX Pa3pbIBbl 200 poja

7.3.2. Kputepun u HOPpMbI OLEHKH

Cemectp

®opma
NPOBEACHUs
MPOMEKYTOYHOM
aTTecTaluu

Kpurtepuu u HOpMbI OLIEHKH

Crynent nabpain 40 u 6o1ee
0aJTOB, paCCUUTAHHBIX 110
dopmyine: (Cymma 6aioB no
BCEM Y4EOHBIM MEPOIPUSTHUSAM,
HpEAYCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO
TECTUPOBAHUS), pa3/ieNEéHHas Ha

2.

3auér (1o
2 HAKOMUTEILHOMY «324TEHOY
pEUTHHTY)




Cemectp

dopma
NpoBeIeHUs
NMPOMEKYTOYHOM
aTTecTalnu

Kpurepun u HOpMbI OLIEHKH

«HE 3a4YTCHO»

Crynent HaOpan menee 40
0aJIoB, PACCUUTAHHBIX 110
dopmyie: (Cymma 6aioB 1mo
BCEM yUEOHBIM MEPOTPHSITHSIM,
PeyCMOTPEHHBIM B Kypce +
PE3yNbTAaThl UTOTOBOTO

TECTUPOBAHUS), pa3fesi€éHHas Ha
2.




8.1. O0s13aTesibHAA IUTEpPATYypa

8. YueOHO-MeTOAUYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

Ne
n/n

ABTOpBI, COCTABUTEH

3arsaaBue (3aroJjioBoK)

Tun (y4eOHUK, ydeOHOE
nocooue, yaeoHo-
MeToaHuUYecKoe nmocoomue,
NPaKTHKYM, JAp.)

T'ox m3panus

KoauuecTBo B
HAy4YHOI
ounobauorTeke /
HanmenoBanne OB5C

Iumaues B.C.

Bricmas matemaruka : yueoHuk / B.C.
Iumaues. — Mocksa : UHOPA-M, 2019.
— 479 c. — (Bricmiee oOpazoBanue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anekTpoHHbIid. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

9bC
“ZNANIUM.COM”

Pxxesckuii C.B.

Bricmias matemaTuka : yuebnuk / C.B.
PxeBckuii. - Mocksa : Uudpa-M ;
Znanium.com, 2018. - 814 c. - (Beicuiee
oOpazoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anexkTpoHHsbIi. - URL:
https://new.znanium.com/document?id=337
456

YyeOHuk

2018

OBC
“ZNANIUM.COM”

Hanaumnos FO.M.,
XKypbenko JL.H.,
Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. Xyp6enko
JL.H. , HuxonoBoii I'".A. .

Maremaruka : yue6. mocooue /

FO.M. Manunos, JI.H. Xypbenko,

I'.A. Huxonosa, H.B. Huxonosa, C.H.
Hypuesa ; nox pen. JI.H. XKyp6enko,

I'.A. HuxonoBoii. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee obpa3zoBaHue:
bakanaBpuar). - TekcT : 3IEeKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

YyebHoe rmocodue

2019

9bC
“ZNANIUM.COM”

Hertspera O.M.,
Kypb6enko JL.H.,

MaremaTriKka B IprMepax M 3aj1adax : yuco.
nocobue / O.M. [lertspesa, JI.H.

YyebHoe rmocodue

2019

9bC
“ZNANIUM.COM”




Tun (y4yeOHUK, ydeOHOE

KoanuecTBO B

Ne nocodoue, yue0Ho- HAY4YHOM
ABTOpPBI, COCTABUTEJH 3arsaaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauUYecKoe nmocooue, ouoéauorexe /
NPaKTHKYM, Ap.) HaumenoBanue 36C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., HypueBa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciee
obpaszoBanue: bakanaBpuar). - Tekcr :
anekTpoHHbIid. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. lonosiHMTE/ILHAS JIMTEPATYPa
Tun (yueOHuk, yuedHoe KOH"%CTEO B
HAYYHOI
Ne nocooue, yueoOHo-
' ABTOpBI, COCTABUTEJIHN 3arsnaBue (3arojioBoK) MeToHIecKoe mocobHe, I'ox n3nanus ounodaunorexe /
HDPAKTHEYM, 1p.) HaumenoBanmue
IBC
1 | Ky3uenos JLA. COopHHUK 3a/1aHUI 110 BBICIIEH MaTeMaTHKe. VYuyebHoe mocobue 2015 3BC
Tumnoseie pacyeTs : yaeOHOE Tocodue / “Jlanp”
JLA. Ky3ueuoB. — 13-e u3gn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
3JICKTPOHHBIN // DNEKTPOHHO-OMOINOTEUHAS
cucreMa «Jlanby : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nara
obpamenus: 25.10.2019). — Pexum
JIOCTyMa: JIJIsl aBTOPH3. MOJIb30BaTeNIen
2 | ®dwmnosa E.E., Cepreesa Marematuka: YueoHnoe nocodue / E.E. YuebHoe nmocodue 2015 9BC
J.B., Cnoboxackas U.H. ®dunurmnosa, /[.B. Cepreena, “ZNANIUM.CO
N.H.Cnobonckas - Bonorma: BUIID ®CUH M”

Poccun, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anexktponHblid. - URL:




Tun (yueOHuK, yueOHOE

KoianuyecTBO B

Ne nocooue, y4eoHO- Hay-anou
ABTOpBI, COCTABUTEJIHN 3arnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoone,
OpPAKTHKYM, 1p.) HanmeHnoBaHme
P > AP- 3BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. U., EpmakoBa | Bricias matemaruka. Yacts 1 : yueGHOE VYuyebHoe mocobue 2016 9bC
I'. M., MuxaneBa M. M. [u | mocobue / B. U. benoycona, I'. M. “IPRbooks”

ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii dhenepaibHbIi
yausepcuteT, ObC ACB, 2016. — 296 ¢. —
ISBN 978-5-7996-1779-0. — Texkcr :
3JIEKTPOHHBIH // DNEeKTPOHHO-ONOInOTeUHAs
cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata oopamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. IOJIb30BaTENeH




8.3. Ilepeuennr mpodeccuoHAJBHBIX 0a3 JAHHBIX M MHGOPMAINHMOHHBIX CIHPABOYHBIX
cucTeM

- Web of Science [DnekTpoHHBII pecypc| : MyabTUIMCHIUIIHHAPHAS pedepaTtuBHas 6aza
nanHbIx. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum goctyma : apps.webofknowledge.com.
— 3ari. ¢ 3KpaHa. — 3. pyc., aHIJIL.

- Scopus [DnekTpoHHBIA pecypc] : pedeparuBHas 6a3a manHbix. — Netherlands: Elsevier,

2004— . — PexxuM gocTyma : scopus.com. — 3ari. ¢ 3kpaHa. — f3. pyc., aHri.

- Elibrary [OnektponHsIii pecypc] : HayuHas 3JeKTpoHHas 6ubnuoreka. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHII.

- Springer Link [DnextpoHHbIi pecypc] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyma : link.springer.com. — 3ari. ¢ 3kpaHa. — SI3. aHTJI.

- Science Direct [DnekTpoHHBIH pecypc] : KOJJIEKIHS 3JEKTPOHHBIX KHUT H3/aTENIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyna : sciencedirect.com. — 3ari. ¢ skpaHa. —
S3. anru.

- NEICON [DnekTpoHHBIH pecypc] : 2JIeKTpOHHAs HH(DOPMAITUS : apXUB HAYIHBIX KYPHAIIOB.
— Mocksa : HOUKOH, 2002—- . — PexxuMm gocTyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —

S3. pyc., aHr.

8.4. [lepeuenb mporpaMMHOro odecrneyeHust

Ne PexkBU3UTHI JOTOBOpa
HaunmenoBanue I1O o N P
n/n (naTa, HOMep, CPOK AeHCTBHSA)
1 Windows OeccpouHas
Office Standart OeccpouHast

8.5. Onucanue MaTepualbHO-TEXHUYECKON 0a3bl, HEOOXOAMMON JJI51 OCYIIeCTBJIEHUS
00pa30BaTeILHOIO MPoIecca MO0 JUCHUILIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0OMHETOB, JIa00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB ISl IPOBEACHUS

n/n | NpaKTU4eCcKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIEeHHUH JJIs1 CAMOCTOATEIbHOM

padoThl o0yyarommxcsi (Homep ayIuTOPUM)

Ilepeyenb 0CHOBHOTO 000pyAOBaHHS

YyeOHast ayautopust AJis1 mpoBeAeHus 3aHATUi | CTONIBI  YYCHUYECKHUE JBYXMECTHBIE U
JICKIIMOHHOTO TUIA. YueOHast ayAuTOpHs Uil | TPEXMECTHBIE (MOHOOJIOKH) ,CTOJ
MNPOBEJCHUS 3aHITHI CEMHHApPCKOTO THIA. | MPENOoIaBaTeIbCKUH, CTYyT
YyeOHass  ayauTopusi  AJs  KypCOBOIO | IMPEMOAaBaTeIbCKUN, JOCKa ayIuTOpHas
| | MPOSKTHpOBAHNS (BBIIIOJIHEHUSI  KYPCOBBIX | (MesIoBas)

pabor). YueOHast ayauTopust JUTsl TPOBEACHUS
TPYIIOBBIX u WHIBUTYaIbHBIX
KOHCYJIbTallMi. Y4eOHass ayauTopus IS
MPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOJIS H
npoMmexxyrounoi arrectanuu (I'-440)

VYueOHast ayauropust 1uisg nposeaeHus 3austuid | Cron IIPENOIaBaTENIbCKUML., Croubl
CEMHUHApPCKOro TUMa. YueOHas ayIuTopus JUIsl | ydeHHuueckue (HauepTaTeiabHbIe) , CTYJIbS,
5 | KYPCOBOro  MpPOEKTHPOBAHUSA (BBITIOJIHEHUS | JIOCKa ayIUTOpHas (MenoBast)

KYpPCOBBIX Pa00T). YueOHas aymauToOpus IJis
IPOBEJCHUS TPYNIOBBIX U WHIUBUAYAJIbHBIX
KOHCYJIbTAMi. Y4eOHass ayauTopws IS




n/n

HaumeHoBaHue 000PYyI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB JJIsl MPOBeAeHUSA
NPaKTHYeCKUX U JJa00PaTOPHBIX 3aHATHIA,
NoMeleHuH JJISI CAMOCTOSITEILHOM
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)

Ilepeyenb 0CHOBHOTO 000pyAOBaHHS

IPOBEJICHUS 3aHATUI TEKYIIETO0 KOHTPOJIS U
npomexxyrouHoi arrectauu (I'-405)

[TomereHnne s CaMOCTOSITEIBHONW PaOOTHI
crynenToB (I'-401)

CTOBI yYEHUYECKHUE, CTYIIbSl YYCHUYECKUE,
I1K c Beixogom B cetb MHTEpHET
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